Argininosuccinate synthetase and argininosuccinate lyase are localized around mitochondria: an immunocytochemical study.
Argininosuccinate synthetase and argininosuccinate lyase are soluble cytoplasmic enzymes of the urea cycle. Previous biochemical studies using permeabilized hepatocytes showed that these enzymes are organized in situ, and function as if they are located next to the outer membrane of mitochondria. We have now confirmed and extended those observations in intact liver by means of immunocytochemistry at the electron microscope level. Morphometric analysis of the electron micrographs shows that argininosuccinate synthetase and argininosuccinate lyase are located in the immediate vicinity of the mitochondria, predominantly next to the cytoplasmic surface of the outer membrane. Some immuno-specific protein is also observed in the endoplasmic reticulum in the immediate vicinity of the mitochondria. These results support our previous biochemical findings, and additionally suggest that virtually all of the argininosuccinate synthetase and argininosuccinate lyase of the liver parenchymal cell are located just outside the mitochondria.